Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.105; data-to-parameter ratio = 12.2. organic compounds o1530 Natarajan et al.
In the title compound, C 32 H 24 F 4 N 2 O, all four six-membered rings that constitute the diazaadamantanone cage adopt chair conformations. Two of the four fluorophenyl substituents occupy axial positions and the other two occupy equatorial positions relative to their respective C 5 N rings of the adamantane framework. The crystal structure is stabilized by C-HÁ Á ÁO interactions, generating a C(5) chain along the a axis.
Related literature
For the biological properties of 1,3-diazaadamantane compounds, see: Fernandez et al. (1990) . For related structures, see: Krishnakumar et al. (2001) ; Subha Nandhini et al. (2002) . For graph-set notation of hydrogen-bond motifs, see: Etter et al. (1990) .
Experimental
Crystal data C 32 H 24 F 4 N 2 O M r = 528.53 Monoclinic, P2 1 =c a = 6.8432 (7) Å b = 12.5045 (11) Å c = 28.8930 (15) Å = 92.393 (12) V = 2470.2 (4) Å 3 Z = 4 Mo K radiation = 0.11 mm À1 T = 293 K 0.18 Â 0.14 Â 0.11 mm
Data collection
Nonius MACH-3 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.981, T max = 0.988 5226 measured reflections 4311 independent reflections 2643 reflections with I > 2(I) R int = 0.030 2 standard reflections frequency: 60 min intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.105 S = 1.02 4311 reflections 352 parameters H-atom parameters constrained Á max = 0.15 e Å À3 Á min = À0.19 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x À 1; y; z.
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1996) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009 ); software used to prepare material for publication: SHELXL97.
In the title molecule ( Fig. 1 ), no significant differences in the geometry of the diazaadamantanone cage are seen, since it is known to be inherently rigid and symmetrical. All the four six-membered rings which constitute the diaza-adamantanone cage, adopt chair conformations; this is the most preferred conformation for adamantanones, irrespective of substitutions, as in related structures previously studied (Krishnakumar et al., 2001; Subha Nandhini et al., 2002) . In this structure, two of the four phenyl substituents occupy axial and the other two occupy equatorial positions relative to their respective C 5 N rings of the adamantane framework as shown by the torsion angles C19-C28-C29-C32, C32-C26-C27-C1, C7-C25-C26-C32 and C13-C30-C29-C32 of -170.43 (17)°, 173.74 (17)°, -71.5 (2) and 77.5 (2)°, respectively.
Intermolecular C-H···O interactions form linear chains running along the a-axis generating a graph set motif C(5) (Etter et al., 1990) (Table 1 and Fig. 2 ). These chains do not link through any marked C-H···O interactions.
Experimental 2,4,6,8-Tetrakis(4-fluorophenyl)-3,7-diazabicyclo[3.3.1]nonan-9-one (2.5 g) was dissolved in C 6 H 6 and 5 ml of aq. formalin was added. The mixture was shaken vigorously for 15 min. The C 6 H 6 layer was separated and evaporated to get the crude 1,3-diazaadamantanone and recrystallized using ethanol-benzene (4:1) mixture. The purity of the compound was checked by TLC and the melting point was recorded (yield 78%, m.p. 529 K).
Refinement
H atoms were placed in calculated positions and allowed to ride on their carrier atoms, with C-H = 0.93-0.98 and Å, U iso = 1.2U eq (C). Cell parameters from 25 reflections a = 6.8432 (7) 0.0323 (9) 0.0394 (11) 0.0357 (9) −0.0019 (8) 0.0017 (7) −0.0023 (8) O1
0.0307 (8) 0.0599 (11) 0.0623 (10) 0.0042 (8) 0.0051 (7) −0.0008 (9) N1 0.0316 (9) 0.0363 (10) 0.0337 (9) 0.0000 (8) 0.0032 (7) −0.0020 (8) C31 0.0314 (11) 0.0382 (13) 0.0375 (11) 0.0032 (10) 0.0040 (9) −0.0049 (10) C13 0.0386 (11) 0.0286 (11) 0.0392 (12) −0.0036 (10) 0.0028 (9) −0.0024 (9) C25 0.0376 (12) 0.0350 (12) 0.0364 (11) −0.0012 (10) 0.0013 (9) −0.0015 (9) C19 0.0390 (12) 0.0456 (14) 0.0300 (11) −0.0034 (10) −0.0015 (9) 0.0051 (10) C7 0.0440 (12) 0.0315 (12) 0.0352 (11) −0.0032 (10) 0.0050 (9) 0.0000 (9) supplementary materials sup-9 
